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(54) (57) METHOD FOR INHIBITING RADICAL POLYMERIZATION OF 
OLIGOESTER ACRYLATES by means of introducing an inhibitor into the 
polymerizing mass, characterized in that, for the purpose of expanding the 
assortment range of inhibitors that possess good compatibility with the 
oligomeric composition and to decrease polymer coloration, compounds that 
have iminoxyl free radicals of general formula 




where X is CH,, CHOH, CHOCOR, CO, CHNH 2 , 
are used as the inhibitor. 
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A method for inhibiting radical polymerization of oligoester acryiates by means of 
introducing an inhibitor into the polymer mass, for example, the [illegible]* with 
additions of [illegible]*" , is known. 

The disadvantage of the inhibitor that is applied is it small effectiveness in the 
absence of l 2 . However, the addition of l 2 causes difficulties, since it reacts with 
the components of the polymerizing composition, uselessly consuming them. In 
addition, after polymerization, the material becomes colored, 

It is suggested [in the present invention] to apply as the inhibitor of 
polymerization of oligoester acryiates, compounds that have iminoxyl free 
radicals of the general formula 



where X is CH 2I CHOH, CHOCOR, CO, CHNH 2 , 

The application of these compounds is efficient, since iminoxyl free radicals 
possess good compatibility with organic substances and practically do not color 
the products produced from polymers. 




0 



* possibly "hydroxy!" or "hydronium"— Trans, note. 
- possibly "H/ — Trans, note. 
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Example 1 . The following composition capable of polymerization was poured 
into four reaction vessels: the dimer acrylate bistriethylene glycol phthalate 
(MGF-9), which is loaded with the initiator azobisisobutyronitrile (ABN) in an 
amount of 1 .7 wt.%, and the following iminoxyl free radical is added: 2,2,6,6- 
tetramethyl-4-oxopiperidine-1-oxyl (ISP 5 ) in amounts of 0.009, 0.22', 0.045, and 
0.062 wt.%, respectively, in the four vessels An inhibition of polymerization was 
observed in all the vessels, and this inhibition was greater, the higher the 
concentration of inhibitor introduced. Thus, for example, in the first vessel, the 
inhibition of polymerization (in other words, the reduced capacity of the 
composition) was 18.75 min; in the second case, it was 36 min; in the third case, 
it was 81 .75 min; and in the fourth case, it was 106 min. The hardening 
temperature in all cases was 60 °C. 

Example 2. MGF-9, which was loaded with azobisisobutyronitrile In an amount of 
1 .7 wt.% was poured into three reaction vessels. An addition of iminoxyl free 
radicals (in the same molar concentrations) was introduced into the 
polymerization composition of MGF-9. 0.01 wt.% of the iminoxyl free radicals of 
the formulas corresponding to: 



" sic; probably a misprint for 0.022— Trans, note. 
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(ISP,) (ISP 2 ) 



or 




(ISP,) 



was introduced into the first vessel; 0.014 wt.% of these free radicals was 
introduced into the second vessel, and 0.01 wt.% was introduced into the third 
vessel. 

In all cases, the same reactive capacity of the composition was observed (-20 
min). The hardening temperature was 60 e C. 

Example 3. MGF-9, which was supplied with an ABN (0.5 wt.%) inhibitor and an 
ISP3* (0.023 wt.%) inhibitor was poured into the reaction vessel. The inhibition of 
polymerization amounted to 22 minutes. The hardening temperature was 70°C. 



' Subscript is somewhat illegible— Tran9. note. 
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Example 4, MGF-9, which was loaded with an ABN (0.5 wt.%) inhibitor and an 
ISP 3 (0.026 wt.%) inhibitor was poured into the first reaction vessel. The same 
materials were introduced into the second vessel as into the first. In both 
vessels, the initial concentration of inhibitors was identical. In the first vessel, the 
hardening was conducted immediately after the preparation of the 
polymerization-capable composition. The contents of the second vessel (without 
initiator) were kept in the refrigerator for 60 days. Then the initiator was 
introduced and hardening was conducted. The inhibition of polymerization in the 
first and second vessels was practically the same (53.5 and 52 min, 
respectively). Thus, iminoxyi free radicals possess such valuable properties as a 
stability of inhibiting capacity over time. Hardening was conducted at 70 °C, 

Example 5. MGF-9, which was loaded with ABN inhibitor (1.7 wt.%) and 
inhibiting additions of ISP, (0.01 wt.%), ISP 2 (0.014 wt.%) and ISP/ (0.01 wt.%), 
respectively, was poured into three reaction vessels. The final degree of 
hardening in all cases is practically identical: 95 wt.% in the three vessels (with 
additions of iminoxyi free radical). The hardening temperature in all cases was 
60 *C. 



" Although this subscript appears to be 4, it may also be 1 , 2 or 3, since 4 is not defined 
note. 



I — Trans. 
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Example 6. MGF-9, which was supplied with ABN inhibitor (0.5 wt.%) and ISP ? 
inhibitor (0.067 wt.%) was poured into the reaction vessel. Hardening was 
conducted at 70 °C. The color of the polymer obtained with the addition of 
iminoxyl free radicals was the same (colorless). 

[Printing information is given at the bottom page— Translator's note] 



* Subscript is illegible— Trans, note. 
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iltlilV Cn0C0B HHniBWOBABJW PMH- 
KAJTbHOH nOJ!KMEPH3AUHH 0JTHT03OIIPAK- 
PWJ1ATOB nyrew hb-hshh* b nojiHMapH- 
ayeMjno Maccy HHntOKTopa, o t n h- 

LL? m M * c * * TO ' c uenuo 

paatwpemm accopTHMeiiTa hhphchto- 
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Pob, oCiiaaaiomHx xopotraft cDBMemaeMac^ ^ 
Tbw c ojmroMepHoft ^VoImowIraQftv^g^l^ 
yMeabwemi* oicpaciw rroTrnmpa * a id^A** 
TOCTae RHtuCHTopa rrpflMeaafar .coesbra^ 
ami, HMaxnxRe hmhh ok chjt2> rmr cboCob^V.V 
Hue pajctHKajiw ofiiqea $opMyjit* 

■ X ' 




m. 

WW X - CH t , CHOH, CHOCOR; c6^M)k^ 
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K9BQCTQH CnOCOO ft HFMOttpOBitHHJt 

pajxMKajt&Hon nomcMepRsasxfftf qm*ro- 
a^HpaKpftnaxoB nyreM sbg^ohuh a nonx- 
MepMayeMyv Maccy want OHTopa , Hanpx- 
wop ranpoxBHOHa c AooaBxaiw 

HoaocTaxKOM ripRMeHAeMoro jiMmon** 5 
Topa mixercx Haoantmax aro i>*$«x- 

THBNOCT* fipH OTCyTCTBHH Tj . JloOaB- 

mHMe X 2 BttauaaeT BaTpyjmeHMit, no- 
cxonfcxy off pearupyeT c KOMno^HtaMH 

nOJIMMSPMSy^MQfl KOMTTOSHUHM, 0e*C7TOJIQ3- 10 

ho pacxoayacb. Kpowe Toro, ncc«e 
nonMMepMsauMH nonyvawT oxpameHHUR 
MarepHan. 

npe^naraeica b KanecTse MHrHOx- 
Topa nonHMepHaauHH o/THroa^xpaxpHJia- #c 

TOB rTpMMBHffTb COeOMHeHHff , HMeOfQHe 
HMHHOKCMJlbHfcie CBOOOJXHbie paUHK3JTW 
O0«Q« <^OpMy/Tbf 



CBOt5on "«* pauM Kaji ob flop- 
py* COOTDOTCTBeMHO 



CH 3 



20 




0 

rne X - CH i# CHOH, CHOCOR, CO, 

CHNH3. 

npHMeHOHHe 3THX COeflHHeHMfl Ufel- ' 
rO«HO f Tax K3K HMHHOKCHJIBHtie C»o6o«- 

Awe pajwxa/iu o6/xajna»T xopowe* <:ob- 
MecTXMocTBw c opraHimecKHM Max«»pHa- 
jiom h npaKTJwecKH He oxpawHsawr ro- 

TOBbie M3M/TMH K3 tlOJIHMGpoB • 

n P h m e p 1. b ^teTwpe peax- 
UROMHbix cocyaa sanxoaxfr nonffwepxsa- 
UHOHHocnocoOHyw xoMnosHuxw jBHMeraK- 
f^ T «t ,CTpH3TH,neHrJWKOnb * TaJi aTa 

sanpaajieHMyw XHnuHaTopoM- 

asoOHCXBOayTXpOHHTpH/IOM (ABH) B KO- 

*auecTBe 1,7 »ec.%, h MOaannT 

KMMMOXClUlI,H M B CBoGOIXHMR pajBtXaJl - 

, 2 f 6 f 6~TeTpaMeTKjt-4-oKconHirepiuwH- 
(HCP 5 ) b xommecTse 0,009 ! 
.0,22, 0,045, 0,062 eoox^i. ' 

ctbohho. Bo acex cocyaax Mtoxuwjar 
Baaepicxy nojixMepHaauHK h re M oo**- 
uy» f <teM Gcmniiie fin/ia xoRueHTpamix 
BBeaexHoro HHrHOKTopa. Tax, Hanpw- 
b nepBOM cocyae aaaepwxa nonx- 
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Bo acex cnyqaxx naajiwaawr onny h ry 

«e KH3HecnOCO0HOCTb XOMnOSHlIHH 

{ 20 mhh } , TeMnepaxypa oTBepraeHx* 
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CoSft^ (MHMM,t CJIOBaMM xH3 tt ecno 
1«,75 MHH r BO BTOPOM • 36 MHH; 3 

TpwbeM --81,75 mhh f b ^eTseptoM- 
106 mhh « TennepaTypa oTBepxneHH* 
bo Bcex GJTyMaxx 60* C„ 

on^^C «=»°«JOflHHX pasmcavioa /a 

OflHHaKOBMX MCMtfcwgx aOHIMHTpaUHaX ) 

P°* 0,014, a TpeTRtt 0,01 sec,.! hk»- 
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n p h m e p 3. b peaKiuioiiHMn eo- 
"HMmtaxopoM ABH (0,5 see U u 

nepaiypa OTBepwjeHHn 70" C. ^ 
Hun n ^J* - M a p *• B nepauH peaKiwoH-t; 
«y«i HHHUHaxopoM ABH (0,5 

jKOHue»Tpa tt H« HKr«eMiepoa am*munm?JJ!- 
|B nepaoM cocyne OTsepmneHHe npbBoite^ ; ¥ 
jcpaay ate no npHroToane«HH noJiHMepHi:-. : -.-,^ 
sauHOHHocnoco8Ho« K<3Mno 9Mro , H . coaep^ r, -7 
xHMoe Bioporo cocyaa (6es MHwuiarb^ 
pa; awaepjitHBaioT a xondwSmmKe 
90 aueft. 3are M bbohkt HHHiwaion . h ' ; " E 

IT B SL OT, ' ePWe,me - aajaepKka^noiw-/ 
MepHsauwi. b nepaoM. n btopom eoey- : . •. 

^aj,5 a 52 mhh cooTaeTcraaHHo ).i Ta^-f V-i» 
R*w oepaaoM, HMHnoKCHJibHHe cBoflba-;, 'i -V^-- 
Hse pajwK«iH otnanam tskhm ueafftw • 

CBOftCTBOM, K3K CTaClOIbBOCTl.: HHrebii^ 

pywaieB cnocoftHocTa ao BpeMeHai Ox- : 
DepwteHne npoaowiT npa 70*C. ;; ' ^ 

"P" m a. p 5. a tpb penmnon- ZM 
Muxcocyna aajmBaror MT*-9, 3 anpa»- ."° -'t. & 
neHHYK HHinataTopoM ABH (1. 7 aaciW- " 
*""™ 9 "Vy*HmHH noOaBKaMH HGP» 
i arp fn^,* 0 ' MC ^C.°,014 aecjfc,; 
*«uf„" ( 0 ' 01 Bec « * ' cooTaercxBeHko;, 
Koaeiaaa: ray«sa H a OTBepmneHaw ad 
acex cnyuaax npaKTMveexH oana- a Ta 

TPex coc V««« <c aooaaicaMx :, . v 
HMMHOKCiuifcHoro eaoooaaoro paamcana) 
»5 Bec.%. Tewnaparypa oTBepxneHRx. 
bo_bcbx cnyvaax 60»C. 

coeya sanaaaioT Mr«-9, 3 a TO aaaeKHy«. 
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MRKUHaTOpOM ASH (0,5 KCII « KHra- 
Bhtopom HCT 4 (0,067 aec.%). 0-raapwe- 
imo npoaoxnr npn 70"c. Ub«t iroimMepa, 
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